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纳米粒子的制备中控制其形貌成为研究的前沿。Co 及 CoFe 合金的纳米材料在信
息存储、催化、射频技术等领域具有广阔的应用前景，对 Co 及 CoFe 合金的纳
米材料进行形貌控制合成也倍受关注。电化学沉积技术具有操作简单、反应易控
等优点，在纳米粒子的合成中占有重要地位。 
本论文采用电化学的方法，以玻碳电极为基底，成功地进行了 Co 及 CoFe



















( 5 )在对亚硝酸盐的电催化还原过程中，立方体 CoFe 合金纳米粒子的起始
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-1.15V，反应 600s 时，其稳态还原电流密度是 Fe 立方体纳米催化剂的 4.7 倍；
电催化活性的顺序为：立方体 Co3Fe > CoFe > CoFe3 >凹立方体 CoFe。 
( 6 )在对氧还原过程中，CoFe/GC 催化剂表现出良好的氧还原性能：其半波
电位为-0.34V，比 GC 提前了 20mV；当转速为 1600r/min 时，峰电流（ip）为
-3.01mA/cm
2，是 GC 的 1.5 倍；动力电流（jk）为 30.0mA/cm
2，是 GC 的 5.3 倍。
随着合金中 Co 含量的增加，氧还原反应中电子转移数 n 逐渐增大。立方体 CoFe
合金纳米材料的氧还原性能最好。 
本论文运用电化学方法实现了对 Co 及 CoFe 合金纳米材料的形貌控制合成，






















The size and shape of nanoparticles (NPs) are very important to their physical 
and chemical properties. More and more scientists have payed their attentions on how 
to synthesize shape-controlled nanoparticles. Synthesis of Co and CoFe alloy 
NPsattracted intense interest owing to the importentapplications in variousengineering 
and biomedical applications such as ultrahigh densitydata storage, catalysisand radio 
frequencyapplications,etc.Electrodeposition plays an important role in synthesizing 
NPs, and presents advantages of simplicity and controllable.  
In this paper, shape-controlled synthesis of Co and CoFe NPs supported on 
glassy carbon (GC)were successfully conducted through electrodeposition. The 
catalytic properties of Co and CoFe NPs towards nitrite electroreduction and oxygen 
reduction reaction were investigated, and enhanced electrocatalytic activities have 
been determined.The main results are as following: 
( 1 ) Co NPs of hexagonal prism, icosahedrons, concave-icosahedron and 
hamburger like nanosheet were synthesized successfully and were characterized by 
using scanning electron microscopy (SEM), transmission electron microscopy (TEM), 
selected area electron diffraction (SAED), and energy dispersive X-ray analysis 
(EDX). 
( 2 ) The influence of temperature, pH of electrolyte solution and anion 
adsorption to the mechanism of concave-icosahedronwere studied . The results 
showed that temperature and pH were important, but anion adsorption was useless to 
the process. The best conditions were considered to be at room temperature and with 
pH of 4.9. 
( 3 ) Co NPswith different structure showed better catalytic activities toward 
nitrite reduction than GC electrode and bulk cobalt electrode and the rank of catalytic 
activity isconcave-icosahedron> hamburger nanosheet >hexagonal prism> bulk 
cobalt > GC. The onset potential (Ei) on concave-icosahedral structure Co NPs has 
been shifted positively 130mV and the peak current density (jp) was 4.15 times larger 
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( 4 ) Cubic CoFe NPs supported on GC were synthesized successfully through 
electrodeposition and were characterized by X-ray diffraction (XRD), SEM, and TEM. 
The average sizeis 67nm.The atom ratio of Fe and Co is 1:1.CoFe cubic nanoparticles 
were single crystal from the pattern of selected area electron diffraction (SAED) 
which belonged to body-centered cubic with an interval of 0.201nm referring to the 
(110) facets of CoFe alloy.Concave cubicCoFe NPs of different atom ratio were 
synthesized. The ratio of cubic NPs was decreasing as the amount of Co was 
increasing. 
( 5 ) Cubic CoFe NPs showed excellent catalytic activitytoward nitrite reduction. 
The Ei has been shifted positively 100mV and Ep has been shifted positively 120mV 
compared to cubic Fe NPs. The stable reduction current density of cubic CoFe NPs at 
-1.15V after 10 minutes was 4.7 times larger than cubic Fe NPs. The catalytic activity 
is ranked in the order of cubic Co3Fe > CoFe > CoFe3 >concave CoFe. 
( 6 ) The catalytic activity toward oxygen reduction reaction (ORR) on cubic 
CoFe NPs in alkaline media was investigated and showed a good result. The halfwave 
potentialwas-0.34V which was 20mV ahead of GC, and the jp was-3.01mA/cm
2
 with a 
rotating speed of 1600rad/min, which was 1.5 times larger than that of GC.The kinetic 
current density (jk)was30.0mA/cm
2
that was 5.3 times larger thanGC.Cubic CoFe NPs 
had better catalytic activity than the concave cubic CoFe NPs toward ORR. The 
number (n) of electrons transferred per O2 molecule in ORR increased as the amount 
of Co is augmenting , but the jkreached the biggest value when the atom ratio of Co 
and Fe was 1:1. 
This paper successfully synthesized Co and CoFe NPs with controllable size and 
morphology through electrodeposition.The study could be expanded to synthesizing 
nano-materials,and served as groundwork for continuing researches about Co and 
CoFe NPs. 





































技术取得了长足的进步。1984 年德国科学家格莱特(Gleiter)教授把粒径为 6nm 的
金属铁粉原位加压成功制成了世界上第一块纳米材料，开创了纳米科学的先河[3]。
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